Apoptosis and proliferation of human testicular somatic and germ cells during prepuberty: high rate of testicular growth in newborns mediated by decreased apoptosis.
Programmed cell death and proliferation are evolutionary conserved processes that play a major role during normal development and homeostasis. In the testis, during the fetal and newborn periods, they might determine final adult size and fertility potential. In the present study, we have measured the relative number of testicular cells in apoptosis and in active proliferation in the seminiferous cords and in the interstitium, at different age periods of prepubertal testicular development in humans. Testes from 44 prepubertal subjects without endocrine and metabolic abnormalities were collected at necropsy. They were divided in three age groups (Gr): Gr 1, newborn (1- to 21-d-old neonates), n = 18, mean (+/-SD) age 0.3 +/- 0.23 months; Gr 2, post natal activation (1- to 6-month-old infants), n = 13, mean age 3.93 +/- 1.90 months; and Gr 3, early childhood period (1- to <6-yr-old boys), n = 13, mean age 31.5 +/- 18.9 months. Apoptosis was detected in 5- microm tissue sections using a modified terminal deoxynucleotidyl transferase-mediated dUTP nick end-labeling assay and cell proliferation was assessed by Ki-67 immunohistochemistry. Evaluation of apoptosis was confirmed by estimation of active caspase-3. Mean (+/-SD) testicular weight was 0.38 +/- 0.20, 0.54 +/- 0.35, and 0.51 +/- 0.11 g in Gr 1, Gr 2, and Gr 3, respectively. In Gr 1, there was a significant positive correlation between age and testis weight (P = 0.02). Mean (+/-SD) germ cell apoptotic index, AI, (% of apoptotic cells out of total cell number) was 15.0 +/- 6.60, 27.0 +/- 8.80 and 33.4 +/- 11.4 in Gr 1, Gr 2, and Gr 3, respectively. In Sertoli cells, it was 6.60 +/- 4.07, 22.0 +/- 14.0 and 27.5 +/- 19.8, respectively. In interstitial cells, it was 10.2 +/- 6.38, 18.0 +/- 6.70 and 25.7 +/- 15.5, respectively. In the three types of cells, AI in Gr 1 was significantly lower than in Gr 2 or Gr 3 (P < 0.05). Mean (+/-SD) germ cell proliferation index, PI, was 18.6 +/- 13.0, 10.0 +/- 6.50 and 10.9 +/- 6.24% in Gr 1, Gr 2, and Gr 3, respectively. In Sertoli cells and in interstitial cells PI was similar in the three age groups. The PI/AI ratio was used to compare relative differences among age groups. The PI/AI ratio of germ cells, Sertoli cells and interstitial cells in Gr 1 was significantly higher than in Gr 2 or Gr 3 (P < 0.05). It is concluded that, in normal subjects, there is a vigorous growth of the testis during the newborn period with subsequent stabilization during the first years of prepuberty. This cell growth seems to be mainly mediated by decreased apoptosis. The factors that modulate apoptosis of testicular cells are not known, but it is remarkable that this change takes place before the testosterone peak of the post natal gonadal activation of the first trimester of life. These changes taking place during the newborn period might be important to define testicular function in adults.